Abstract We present the results of a clinical trial that tested the efficacy of using motivational interviewing (MI) in a group format to promote adherence to antiretroviral medications and risk reduction behaviors (RRB) in 203 predominately African American HIV infected women. It was compared to a group health promotion program. Participants were followed for 9 months. Adherence was measured by MEMS Ò ; and RRB by self-report. Controlling for recruitment site and years on ART, no significant group by time effects were observed. Attendance (C7/8 sessions) modified the effects. Higher MI attendees had better adherence at all follow-ups, a borderline significant group by time effect (p = 0.1) for % Doses Taken on Schedule, a significantly larger proportion who reported abstinence at 2 weeks, 6, and 9 months, and always used protection during sex at 6 and 9 months. Though not conclusive, the findings offer some support for using MI in a group format to promote adherence and some risk reduction behaviors when adequate attendance is maintained.
Introduction
Antiretroviral medications have transformed HIV to a chronic condition requiring life-long treatment. The effects of antiretroviral medications on prolonging life and preventing opportunistic infections have been well documented, and there is evidence that the resultant lower viral loads are associated with lower risks of HIV transmission to both unborn children and sexual partners [1, 2] . However, near perfect adherence is required to achieve these benefits and prevent drug resistance.
HIV infected women who are taking antiretroviral therapy (ART) have gender-related issues with self-management of their disease that can impact medication adherence and the adoption of risk reduction behaviors (RRB). For example, HIV positive women often have low incomes and consequently may be dependent on men or others for economic support. Women are at least in part, dependent on men for using condoms, an important HIV protective strategy. Women are often the caregivers for both their partners and children and in this role, often put caring for themselves behind caring for others. HIV positive women also have more depression than their HIV negative counterparts, and HIV positive men. Depression can diminish one's ability to adhere to ART and can affect use of RRB in women [3, 4] . Women may also be grappling with their own or their partner's substance abuse, which may affect their ability to take antiretroviral medications and cloud their ability to negotiate or use condoms if substance use is associated with sexual activity. Fear of stigma resulting from disclosure of HIV status, may impact medication taking behavior and insistence on condom use. Despite knowledge of the life prolonging effects of ART and the importance of condoms in preventing transmission, the barriers faced by women may affect motivation for adherence to antiretroviral therapy and adoption of RRB. There is also evidence to suggest a relationship exists between adherence to antiretroviral medications and use of risk reduction behaviors in both men and women [4] [5] [6] [7] . Higher adherence is associated with fewer risky behaviors [6] and in women lower adherence was associated with inconsistent condom use [4] . Recent reports have demonstrated the importance of ART treatment as a form of HIV prevention. The resultant lower or undectable viral loads is associated with a lower risk of HIV transmission [1, 8] . Thus, an intervention that combines these behaviors could have important clinical and public health implications.
Motivational interviewing (MI) is a client centered counseling method that helps clients resolve ambivalence toward and build motivation for behavior change. MI counseling has been successful in changing many health behaviors including substance use, fruit and vegetable intake, and physical activity [9] [10] [11] [12] . More recently MI has been used with HIV positive persons to address substance use, [13, 14] medication adherence, [13, 15, 16] and safer sex preventive behaviors [14, [17] [18] [19] [20] [21] . In most prior studies it has been conducted in one-to-one counseling sessions, however, we adapted this method for the group format drawing from the experience of Ingersoll and Wagner [22] who used MI for substance abuse treatment groups and Morrison-Beedy and colleagues [23] who used motivational enhancement for safer sex with adolescents.
The purpose of this study was to determine the efficacy of a group intervention based in MI in promoting both adherence to antiretroviral medications and risk reduction behaviors in women infected with HIV. We hypothesized that the MI group, when compared with a Health Promotion Program (HPP), immediately (2 weeks), and 3, 6, and 9 months post intervention would: have higher mean adherence rates; report more frequent mean use of risk reduction behaviors; have higher mean CD4 lymphocyte counts and lower HIV viral load levels as measured by chart reviews.
Methods

Setting and Design
The KHARMA (Keeping Healthy and Active with Risk Reduction and Medication Adherence) Project took place at five HIV clinical sites in a large southeastern metropolitan city. The primary recruitment site was an infectious disease clinic at a large public hospital system that serves over 4,000 HIV infected men, women, and children annually. About 25% of these clients are women, and 73% are African American. The other sites were an HIV/AIDS non-profit service organization, a hospital based infectious disease clinic, a health department HIV clinic, and a private practice that provided care for HIV infected persons. The study was a randomized controlled behavioral clinical trial in which participants were randomized within sites to the intervention or control condition using a computer generated randomization scheme. After a short pilot study to test the intervention and study procedures, recruitment for the main study began on January 10, 2005. Final assessments were completed in January 2008. The study was approved by the Institutional Review Board at Emory University and research committees at the sites, when required. The Data Safety and Monitoring Board met annually to review data and monitor recruitment and retention. No serious adverse events occurred as a result of this project.
Recruitment
Women were recruited for the KHARMA Project through providers, nurse educators, case managers, and self-referral at the sites. Potential participants were asked to have their providers sign a referral form that stated they were prescribed antiretroviral medications. Eligibility criteria consisted of: (1) HIV infected; (2) female by birth; (3) prescribed antiretroviral therapy; (4) 18 years of age or older; (5) English speaking; (6) mentally stable as determined by a screening assessment; (7) willing to participate by completing computerized assessments, use electronic drug monitoring (EDM) caps, be randomly assigned and participate in group sessions. Interested women signed an informed consent form and completed a screening interview. We did not use low adherence as entry criterion because it has been well documented that medication adherence decreases the longer a patient in on the medication; therefore maintenance of adherence is important for all patients.
Study Procedures
Participants who met the eligibility criteria received a MEMS 6 TrackCap Ò (Aardex Ltd, Zug, Switzerland) for electronic drug monitoring. Participants began using the MEMS 6 Track Cap Ò immediately upon enrollment into the study. They then waited with other newly enrolled participants until a group of 16-18 women accrued from the sites. At this time, the new participants were scheduled for a baseline assessment. Following the baseline, each woman was randomly assigned to either the intervention (MI) group or the control (HPP) group. In order to gather baseline adherence information, participants used the MEMS 6 Track Cap Ò for a minimum of 2 weeks prior to the baseline assessment and randomization. Groups started within 1-2 weeks of baseline and met for 8 weekly sessions. Over the course of the project nineteen MI and HPP groups were formed. Follow-up assessments occurred at 2 weeks (immediate), 3 months, 6 months and 9 months after the final group session. Assessments were conducted using audio computerized assessment self-interview (ACASI) technology. We conducted face-to-face interviews to obtain additional information about medication complexity, and medication taking over previous 1, 3, 4, 14, and 30 day periods. Participants also returned for monthly downloads of the EDM caps and the completion of a short in-person questionnaire on MEMS 6 Track Cap Ò use. Participants received $25 for each of the five assessments and transportation tokens and snacks for EDM cap downloads. Child care was provided during group sessions and for assessments.
Intervention and Control Conditions
Intervention
The KHARMA intervention consisted of eight group sessions using motivational interviewing delivered in a group format. It was designed to empower women to make decisions and develop strategies about taking ART as prescribed and consistently using risk reduction behaviors, such as condom use and to overcome resistance/ambivalence to both. The sessions lasted about 1.5-2 h, and were led by trained MI nurses. The first and last session focused on both adherence and risk behavior, three sessions were devoted to adherence only and three to risk reduction behaviors only, including a session on disclosure which is important to risk reduction as well as adherence. Each session included a discussion of goals and goal setting related to the topic. MI techniques were incorporated into every session. In keeping with the autonomy support spirit of MI, participants as a group chose which topic they wanted to address first. The majority of groups (n = 14) chose medication adherence as the first topic. Table 1 contains an outline of the session topics and content.
Control Condition
The HPP control group sessions were equivalent in length and time to the MI group and were led by trained nurses and a health educator. This group used health education techniques of lecture/discussion/educational games and focused on nutrition, exercise, stress recognition, and women's health issues tailored to the HIV positive woman. Participants received a manual containing content and supplementary materials for each session. Adherence and RRB were not addressed in the HPP and facilitators were instructed to redirect the group if these issues came up. To promote retention, participants in both conditions received monetary and non-monetary incentives for attendance at each session. Non-monetary incentives included meals, transportation tokens, toiletry items, childcare, water bottles, and a tote bag received at the first session. In addition, a massage therapist conducted shoulder, neck or chair massages before two sessions and a beauty consultant demonstrated make-up and skin care tips before one session. Participants in the intervention group also received a purse size inspirational calendar, motivational journal, motivational adherence video [15] , male and female condoms, dental dams, and lubricants. The intervention and health promotion sessions are described in detail in Holstad et al. [24] .
Facilitator Training and Monitoring
Motivational group facilitators received a 24-h training program presented over 1 week by the principal investigator (mmh). The program included motivational interviewing theory and practice, as well as information about HIV, antiretroviral medications, and group facilitation/ management skills. There were eight nurses trained throughout the project. All facilitators had extensive roleplay practice that culminated in leading two groups made up of standardized patients. Standardized patients (SP) [25] were actresses trained to portray HIV positive women and were also trained to evaluate and provide feedback about the facilitator's skills in MI and group management. Each session was videotaped and reviewed by the principal investigator who is an experienced MI trainer. She met with each facilitator to discuss the tapes and feedback from the SP. All nurses were deemed ready to facilitate the MI groups after the SP experience. Regular updates and booster training were provided to facilitators throughout the study. In addition, a therapist trained in MI reviewed 20% of both the MI and HPP facilitators tape-recorded group sessions and coded them using a structured coding form. The form measured adherence to both MI skills and the spirit of MI and one form was completed per group session. Overall, the MI facilitators had higher MI consistent scores than the HPP group facilitators indicating consistent use of MI throughout the project and no drift into the control group.
HPP group facilitators received extensive training regarding HIV in women, stress and depression, nutrition, exercise, and women's health. Four control group facilitators were trained during the project, and each was required to pass a comprehensive test of the content for the groups with a score of at least 80%. In addition, they received group facilitation/management training similar to the MI nurses but it did not contain any MI specific skills. Regular meetings with the HPP facilitators were held to discuss any topical updates and group management issues. There was no crossover between MI and HPP facilitators and groups.
Measures
Electronic Drug Monitoring (EDM): One medication from the regimen was electronically monitored using the MEMS Ò cap and an algorithm was used to determine which medication would receive the cap. In general, that medication was the primary protease inhibitor (PI), or the non-nucleoside reverse transcriptase inhibitor (NNRTI) if a PI was not prescribed. A sticker was placed on the monitored medication bottle and the participant was instructed to write dates and times on the sticker when the medication was pocketed, or if the cap was opened by mistake. At each download, information on this sticker was reviewed and an EDM questionnaire was completed. The information collected on the questionnaire included changes in medication regimen, problems with the cap, if someone else had administered the medication, and if the medication had been stopped. If the medication had been stopped, the participant was asked who stopped it and the reason, and if it had been restarted. If the participant was taken off the medication and brought the cap to the study office, it was stored until the participant re-started medication and those days were marked as 'non-monitored.' EDM data were adjusted by setting certain days as 'non-monitored' on which the following events occurred: cap malfunction, lost cap, medication stopped by healthcare provider, someone else administered the medication (e.g., hospital, group home), incarceration, pocketing pills, reported exclusive use of pill box, and excessive openings (a form of cap malfunction defined as more than twice the dose plus one). The EDM data were captured over time in phases consistent with the five assessment periods. Data from the MEMS report on the Percentage (%) of Prescribed Doses Taken and Percentage (%) of Prescribed Doses Taken on Schedule were used for this analysis. The MEMS Track Ò caps were used by participants during the entire study period (about 13 months) including 2 weeks prior to the baseline to obtain an estimate of baseline adherence.
CD4 counts and viral loads are indicators of the immune status and HIV viral activity. Both are expected to improve with adherence to ART; however, the intended effect of ART, to prevent viral replication, is more directly assessed by the viral load. Because of their high cost, we used data extracted from participants' medical records during the time they were enrolled in the study. Dates that the laboratory tests were drawn were grouped according to proximity with the study assessment periods. For example, labs drawn as close as possible and prior to or on the day of the baseline assessment were classified as the baseline CD4 and viral load results. The median was about 27 days prior to the baseline. Participants did not always have both tests performed on the same date and therefore may have only had one test result available during an assessment period. The standard of care is to order these tests every 3-4 months once a patient has stabilized. Consequently, by the end of the follow-up period, participants had fewer labs available that corresponded to study time points. For the analysis, we used the Percent of CD4 cells (\14% is the CDC criteria for AIDS [26] ) and we set the level of undectable at \400 copies per milliliter (\2.6 log 10 ). The type of viral load studies did vary at the sites (RNA and bDNA) and the lower limit of detection possible changed over the 3 year study period. This level was used because it was the most inclusive.
Condom use and risk reduction behaviors were measured using our modified version of the Centers for Disease Control Sexual Behavior Questions [27] . This questionnaire contains 58 items about current sexual activity, sexual activity with a main partner and a casual partner, male and female partners. Examples of behaviors addressed are vaginal, oral, and anal sex; use of alcohol, drugs before sex; use of protection (such as male condom, female condom, and dental dam) during sex. Items require a 'yes/ no' for use of behavior and scaled responses for frequency of behavior. We used the following items for the primary outcome analysis: reasons for sexual inactivity in the past 3 months (no opportunity, broke up with partner, practicing abstinence, other); number of sexual partners in the past 3 months, frequency of use of protection with sexual activity in the past 3 months (always vs. all else). To assess substance use we adapted items from two instruments, the HIVNET Risk Assessment developed with NIH funding by Statistical Center for HIV/AIDS Research and Prevention (ACHARP) for the HIV Prevention Trials Network (HPTN) [28] and the Elicitation of Compliance and Adherence Behaviors Survey (ECAB) [29] . The Substance Use Questionnaire contained 35 items regarding use of all types of substances such as alcohol, marijuana, cocaine, including injection drug use. One item was used for the primary analysis about frequency of getting high or having a few drinks immediately before or during sex in the past 3 months (never, occasionally, often, all of the time, don't know). Because there was virtually no self-reported injection drug use (IDU) (n = range 0-2) and very few women who reported anal sex (n = range 5-10) over the course of the study we did not include these variables in the RRB analyses.
Depression scores were measured using the Center for Epidemiologic Studies Depression Scale (CES-D) [30] . It consists of 20 items that measure current depressive symptoms. A score of 16 or greater is consistent with depression. Mean depression score for the sample was
Data Analyses
We conducted preliminary analyses to identify treatment group differences in mean baseline measures using independent samples t-tests for continuous data and chi-square for categorical data. Linear and generalized linear mixed models were used to test the effect of group, time, and group by time interaction for the outcomes (Stata 10). This method allows the use of all available data at each time point in the analysis of repeated measures data (i.e., intent-to-treat). We analyzed the data for treatment effects (MI vs. HPP) in both the total group and in a subgroup of those with adequate attendance when it was clear from the visual inspection of the patterns that attendance changed the nature of the effect. We defined adequate attendance as attendance in at least seven of the eight sessions.
Due to the fact that the study was not powered for three way interactions, i.e. did not anticipate the effects of poor attendance, we were unable to perform a formal assessment of attendance as a moderator of the effect. In addition, we could not expect significant group* time interactions in these subgroup analyses due to the reduced sample size. Thus, we explored time-specific group comparisons, based on the model estimates, in order to further characterize possible treatment effects. Although preliminary, these results are important for future studies of MI in determining the amount/dose of intervention needed to produce the required effect in this population.
Results
Participants
As seen in Fig. 1 , 391 women were referred to the KHARMA project, 249 were screened and 207 completed a baseline assessment, and randomized into one of the 19 intervention or control groups. There were 12 withdrawals (two more in the MI than control group), three each were due to deaths, work conflicts, loss of interest; two were due to poor health; one person moved out of state. In general, 118 (58.1%) of the participants in both groups attended seven or more sessions. The MI group sessions had better attendance (totals ranged from 76 [73%] for Session 5-84 [81%] for Session 3) than the control group sessions (range of 67 [65%] for Session 8-77 [75%] for Session 1), however there was one group where no MI participants attended any sessions. Overall, we have baseline data on and at least one follow-up assessment (including EDM data) on 203 of the 207 (98%) participants and all data were included in the final analyses.
The characteristics of these 203 participants are displayed in Table 2 . They ranged in age from 18 to 68 with a mean of 43.5 years. The majority of the women was African American, unmarried, unemployed, and had very low income. About half the participants reported being sexually active at the time of the baseline assessment. Based on the results of treatment group comparisons, the groups did differ significantly at baseline on two variables. Those in the HPP group had been HIV positive somewhat longer (M = 10.5 years) than those in the MI group (M = 8.4 years) and were on antiretroviral medications longer (6.8 years vs. 5.4 years). Since both of these variables also had mild correlations with various outcomes, we considered them as possible covariates in the analysis. Both variables were also highly correlated, thus we used only years on ART rather than both to avoid multicollinearity. CESD scores were significantly but mildly correlated (r \0.2) with adherence measures, but not significantly different between treatment groups at baseline, thus we chose not to control for depressive symptoms. Adherence was also consistently different by study site, due to the fact that sites varied on the education and preparation given to patients who are on ART. Thus we controlled for a main effect of site using a categorical covariate (main site vs. other).
Adherence
Data from the % of Prescribed Doses Taken and the % of Doses Taken on Schedule from the MEMS Ò report were used in the analysis. When compared to the desired 95% adherence level [31] , adherence rates were low; ranging from 75 to 58%. There was a significant decline in adherence in both groups over time in both % Doses Taken (F = 19.04, df = 4,660, p \ .0005) and % Doses Taken on Schedule (F = 23.45, df = 4,667, p \ 0.0005), however the total group exhibited no significant group*time interaction effects.
Attendance was visually examined as a possible modifier of the effect for all adherence measures (MEMS, CD4, viral load), but a clear difference in pattern of results was only evident for the MEMs measures, indicating that the benefit of MI was only evident in those with adequate attendance, in fact the effect was reversed in those with less attendance (Figs. 2, 3 ). Thus we analyzed the treatment group differences in only those subjects with adequate attendance (n = 118) (the lower graph in both figures). In this subgroup, there was a borderline group by time effect for the % of Doses Taken on Schedule (F = 1.84, df = 1,409, p = .12), but no significant interaction effect was observed for % Doses Taken. There were significant declines in adherence for both indicators in both groups, however, the MI group had higher % of Doses Taken and % of Doses Taken on Schedule at all time points; the differences in % Doses Taken on Schedule were significant for the 3 month (59.4% vs. 43.1%; t = 2.05, df = 198, p = .04) and borderline for the 6 month (55.0% vs. 40.1%; t = 1.81, df = 199, p = .072) assessments. 
CD4 and Viral Load
As noted above, CD4 and viral load results are expected to improve with high levels of adherence. These provide clinical evidence of adherence and are presented for that reason. The average CD4 Percent for both groups was well above 14%, the criteria for AIDS. The average viral load (log) results were at or below the detectable range of \2.6 log 10 . Again, no significant group*time interaction effect was observed for the total group for either measure. However, mean percent of CD4 cells was lower in the MI group at all time points, and time specific group comparisons indicated that the difference was marginally significant at 3 months (t = -1.73, df = 317, p = .085) and significant at 9 months (t = -2.10, df = 355, p = .037) (Fig. 4) . With respect to viral load (log), a greater proportion of those in the MI group had undetectable viral load (log) at all time points, although none of the time-specific group comparisons were significant (Fig. 5) .
Risk Reduction Behaviors
For the RRB outcomes of abstinence, use of protection in the past 3 months, and substance use associated with sex in the past 3 months there was no significant group by time effects in the analyses of the total sample. As with the adherence measures, attendance appeared to be a possible modifier by inspection of the patterns for abstinence and protection use, so those items were further explored by analyzing the data in only those with adequate attendance. In this smaller group of subjects (n = 118), there was no significant group by time effects for either abstinence or use of protection. However, the time-specific group comparisons showed the expected effects, with a larger proportion of MI attendees reporting practicing abstinence at all follow-up points. This difference was significant at the 2 weeks (Z = 2.58, p = .010), 6 month (Z = 2.05, p = .041) and 9 month (Z = 2.25, p = .025) follow-ups. Similarly, a greater proportion of MI attendees reported always using protection in the past 3 months at all time points, and the differences were significant at the 6 month (Z = 2.10, p = .036) and 9 month (Z = 1.91, p = .056) time points.
Discussion
We examined the efficacy of a motivational group intervention based in motivational interviewing and delivered by trained nurses to promote adherence to antiretroviral medications and use of risk reduction behaviors. The sample consisted of primarily African American women who had a low income and had been HIV infected for about 9 years and taking antiretroviral medications for an average of about 6 years. We believe this is one of the first studies to test a group motivational intervention focused on adherence to these two important outcomes for HIV infected women. Medication adherence was measured directly by electronic monitoring and indirectly by means of CD4 and viral load results abstracted from medical records. Overall, medication adherence was well below the 95% rate recommended to maintain health and prevent opportunistic infections [31] . Consistent with others' findings, adherence in this sample significantly declined in both groups over the 9-month postintervention follow-up period.
Average CD4 percent counts were well above 14% and average viral load results were at or below the detectable range of \400 copies per ml (\2.6 log 10 ). A greater proportion of the MI group had undectable viral load (log) at all time points, but this was not statistically significant. The HPP group tended to have a higher mean CD4 percent at each assessment point.
In order to determine the efficacy of the MI group intervention if received as intended and the consequent need for dosing or retention strategies in future studies, we examined adequate attendance (C7 sessions) in a subsample from both groups as a possible modifier of the effect of the intervention on adherence and RRB outcomes. With respect to ART adherence, there was a borderline group by time effect for % of Doses Taken on Schedule. High MI attendees had higher % Doses Taken and % Doses Taken on Schedule at all time points, compared to controls, however this difference was only statistically significant at 3 months.
With respect to use of RRB, those with adequate attendance exhibited the expected effects on abstinence and use of protection. Although there was no significant group by time, group, or time effects, most likely due to the reduced sample size in between group comparisons, a significantly larger proportion of high MI attendees reported practicing abstinence, the safest sexual behavior, at all follow-up time points except 3 months. Also a significantly greater proportion of attendees reported always using protection during sex at the 6 and 9 month final follow-up periods. Of note, is that a large subsample was exposed to a mandated ''Prevention with Positives'' initiative at the primary recruitment site.
Use of MI on a one-to-one basis has been efficacious for promoting ART adherence. DiIorio et al. [15] tested a 5-session MI intervention led by trained nurses and found a significant group by time improvement in adherence at the 8th month, which was sustained to the 12th and final follow-up. Parsons, et al. [13] employed eight individual MI and cognitive behavioral skills training (CBST) sessions led by trained master's level counselors to promote adherence in hazardous drinkers. They found an improvement in both adherence and clinical indicators of VL and CD4 count at 3 months, however only adherence was sustained at the final 6 month follow-up. Adherence was measured by self-report for a 2-week period prior to the assessment points. Golin and colleagues [16] compared the efficacy of an adherence intervention that included two individual MI sessions versus educational sessions. After 12 weeks of follow-up, they found that the MI group improved adherence and the control group decreased adherence levels (p = .10) but there was no statistically significant differences in adherence rates between the groups at the 12 week final follow-up. When they controlled for ethnicity, those in the MI group had a 2.75 times higher odds of obtaining 95% or greater adherence than the controls. We found a similar pattern of adherence decline, over the 9-month post intervention follow-up period, however the high MI group attendees maintained better adherence levels than their HPP counterparts. Like Golin and colleagues [16] we also found no significant difference between groups in viral load, but more of the MI group had undectable viral load levels at all follow-ups. Both of the above studies included men and women, whereas KHARMA was specific for HIV infected women. MI has also been used to promote safer sex behaviors in HIV infected men and women. Some studies are ongoing [18, 19, 21] however others report promising results. Fischer, Fisher, Cornman, Amico, Bryan, and Friedland [17] trained health care providers to provide a brief (5-10 min) MI-based counseling session on reducing unprotected sex at each clinical encounter with patients over an 18 month follow-up period. Compared to the standard of care, those who received the intervention significantly reduced unprotected vaginal and anal intercourse and insertive oral sex, while those behaviors significantly increased in the control group. In contrast, an intervention using social workers trained in MI within an existing clinic structure was not effective in promoting preventive behaviors in HIV infected clients. Possible reasons included additional work load for the already busy social workers, poor understanding of the program by patients, reluctance and lack of incentives for patients to stay after the provider appointment for additional counseling [20] .
Our findings regarding abstinence were unexpected. Abstinence was included as a behavior for discussion in the groups, and apparently seen as a viable and the safest option by many women. Few studies have reported on abstinence in HIV infected women. Since the mean age of the group was 43.5 years, the peri-menopausal range, perhaps women felt less interest in sex and the effort required for safer sex negotiation and use was not worth it for their level of interest. Or maybe they found courage to say no to their partners related to increased self esteem or peer support from the groups.
The interventions we found that use MI with HIV infected persons have focused on one-to-one counseling and included either men or both men and women. A group component within the SMART/EST Women's Project for HIV infected women, though not based in MI, was found to improve self-reported adherence when compared to individual based intervention containing the same content [32] , thus highlighting the importance of group interventions for HIV positive women. The authors suggest that the group may have exerted effects due to increased emotional expression and support. All women in KHARMA intervention and control groups experienced the emotional support of a group and this support may have contributed to lower group differences in some of the outcomes.
We did note that those with high MI group attendance demonstrated better outcomes. MI is an interpersonal experience and one must be present to engage in this experience. MI techniques promote collaboration, autonomy, acceptance, and self-confidence to deal with ambivalence regarding a behavior change in a non-confrontational manner. In high attendees, these techniques might have contributed to the overall higher mean adherence levels and greater use of protection during sexual activity. On the converse, in low attendees, the reverse occurred; those with an inadequate dose of the group MI had poorer outcomes than the control group.
Our intervention tested MI in an 8-session group format led by trained nurses. Though not conclusive, the findings provide some support for the efficacy of MI in a group format for both improving adherence, particularly to dose scheduling, and use of abstinence and protection/condoms when consistent attendance is maintained. The incorporation of these two important strategies for HIV-infected women is essential to self-care of this chronic disease. In addition, the control group in this study was a strong health promotion program tailored to the needs of HIV infected women. It is possible that, because it focused on health related variables (nutrition, exercise, stress, women's health), overall health awareness increased in this group and translated into improved self-care behaviors such as adherence and safer sex. Perhaps the use of EDM and monitoring of medications could also have stimulated adherence in the control group. Thus, improvements were seen for CD4 cells in HPP, and greater differences in outcomes were not seen between groups or over time. In the future, a combination of both group topics into a comprehensive health program for HIV infected women that employs MI seems reasonable, particularly with the increase in morbidity due to cardiovascular and metabolic effects of the antiretroviral medications. Other research might compare use of MI in a group format with traditional individualized MI, to promote both ART adherence and use of risk reduction behaviors and compare costs of the two formats.
Limitations
The main limitation of the current study was that it did not anticipate the effects of attendance, and thus the significance tests we were able to perform in many cases were underpowered. In addition, it did not appear to be adequately powered for binary outcomes such as viral load or most of the risk reduction behaviors, which generally require higher sample sizes than continuous measures such as EDM or CD4. Clearly future studies will need to attempt to accrue larger samples in order to demonstrate the true efficacy of MI over and above the effects of HPP.
In 2006, our main recruitment site implemented an ongoing ''Prevention for Positives'' initiative where all providers were required to elicit and document discussion about risky behaviors with each patient every 12 months. When indicated, patients were referred for risk reduction education and counseling. Our results may be impacted by the addition of this program. Given this occurred for women in both groups, it might have diluted between group differences. In addition, risk behaviors in this study were measured by self-report, and could be subject to bias from poor recall or social desirability.
Due to cost constraints, laboratory results were extracted from medical records and dates of lab tests did not always correspond in time to follow-up assessments. As the study progressed, there were fewer lab data for the 9 month assessment period. In the future blood draws consistent with the follow-up periods are recommended.
We monitored adherence primarily using the MEMS Ò Track Cap for electronic drug monitoring. Participants were asked to use this cap during the 13 months while enrolled in the study. The cap is cumbersome to use, and affects the portability of one's medications. Therefore, participants may have skipped using their caps for periods of time during the study. In addition, caps can malfunction, rendering data unavailable. Since many patients use pill boxes or pill trays to facilitate their adherence, it is difficult to remember to open the cap when removing pills from the pill box. For these reasons, future researchers who choose to use EDM might consider shortening the time for EDM, or using newer more user-friendly technology available to conduct EDM. The study participants are primarily low-income African American women in their midlife years and though they represent the predominant socio demographics of HIV infected women in the Southeast and the United States, we cannot generalize to other racial, ethnic, or younger age groups. The age may also reflect the nature of the primary recruitment site, which primarily cares for patients with an AIDS diagnosis, typically acquired after being HIV-infected for many years, as well as the now chronic nature of HIV disease.
The limitations of the project are offset by several strengths. The use of ACASI methodology to promote participant privacy and confidentiality in responses, high follow-up retention rates and lack of differential attrition, and attention to monitoring fidelity to the intervention help to strengthen the external validity of the findings. Our findings, though not definitive, offer some support for the efficacy of MI in group format to improve both adherence and some risk reduction behaviors, when good attendance is maintained.
